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No

No

l, 1l

>440 m

Peak VO, >15 mU/min/kg
(>65% pred.)

VENNCO, slope <36

BNP <50 ng/L
NT-proBNP <300 ng/L

RA area <18 cm?
TAPSE/sPAP >0.32 mm/mmHg

No pericardial effusion

RVEF >54%
SVI >40 mL/m?
RVESVI <42 mL/m?

RAP <8 mmHg

Slow

Occasional syncope®

1

165—440 m

Peak VO, 11-15 mL/min/kg
(35—65% pred.)

VE/VCO, slope 3644

BNP 50-800 ng/L
NT-proBNP 300-1100 ng/L
RA area 18-26 cm?’
TAPSE/sPAP 0.19-0.32 mm/
mmHg

Minimal pericardial effusion
RVEF 37-54%

SVI 26-40 mL/m’

RVESVI

42-54 ml/m’

RAP 8-14 mmHg
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Patient with

cardiopulmonary comorbidities®

All risk categories

v

Initial oral monotherapy
with PDE5Si or ERA
(Class lla)

l

Regular follow-up assessment
and individualized therapy

1

Intermediate-high
or high
v
Add i.v. or s.c. PCA and/or

(ESC) and the European

Endorsed by the Interna
Transplantation (ISHLT)
on rare respiratory dise:

Recommendations
During follow-up
In patients with IPAH/HPAH/DPAH who present at in
while receiving ERA/PDES5i therapy, addition of sele:
In patients with IPAH/HPAH/DPAH who present at in
of death while receiving ERA/PDESi therapy, additio
analogues and referral for lung transplantation eval
In patients with IPAH/HPAH/DPAH who present at in
while receiving ERA/PDES5i therapy, switching from |
considered

Determinants of . Intermedia
. Low risk )
prognosis risk
Points assigned [N 2
WHO-FC ~ lorll -
6MWD, m - 440 320~4¢
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KOMORA bez dilatace a hypertrofie, s normalni syst
“F LK 55-60%. Diastolicka funkce: porucha relaxace
A 15,8 cm2, FAC PK 18%, TAPSE 16 mm, Vt 13 cr
ydovany PASP 90 mmHg, MPAP 55 mmHg, TAPSE/

mmHg, svO2 58,6%, PK: 82/10 mmHg, AP: 84/41/:
0: 3,43 |/min., CI: 1,81 |/min./m2, SVI 26 ml/m2

v o\
15009/2 s )
l . l -
- L el ‘q
oj‘ s
. ‘i"ef{:"'*:’._ :
v 1 V..p e,
. ~ A e o
£ e P g i
f. _ - o i
f . . 3 1.% ﬁ‘a il



1 W\l UIIJI\.‘ i N\F \ 1 11l e sy

jici selexipag + ERA + iPDE5
‘nujici prostacyklin s.c./i.v. + ERA + iPDE5S
; Casnou eskalaci dle efektu a rizikové stratifikace

Initial risk assessmentp a. The treatment algorithm is intended for patients with
confirmed group 1 PAH (phenotypically clear-cut,
including mPAP 225 mmHg and PVR >3 Wood Units

Not high riske High riskef and no significant response on acute vasoreactivity
Combination i.v./s.c. PPA, ERA, PDE-5i testing). See text for treatment in PAH with complex
phenotypes.
. Risk assessment should be performed at baseling,
First follow-up risk reassessment at 3-4 months within 3-4 months and periodically thereafter, and
And repeated frequentlyP using FC, 6MWD and natriuretic peptides as a part of
a validated risk calculator. Haemodynamics, RV
imaging and other measures should be used to
supplement risk assessment.
inhibitor, oral or (1st choice if not on) recommended in high-risk patients and may be
inhaled PPA inhibitor or activin-signalling considered in non-high risk with severe
Can consider switch inhibitor haemodynamics and/or poor RV function.
PDE-5i to sGCS . Most low-risk patients at follow-up should continue
initial therapy.
. Clinical trials with oral and inhaled treprostinil
Maximal Rx: 4-drug i.v./s.c. PPA, ERA, PDE-5i , while

Persistent intermediate-high or high
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ptimalniho mista aplikace + ERA + |PDE5

'a prevod na p.o. trojkombinaci zahrnujici selexipac
jici prostacyklin i.v. v cilove davce + ERA + iPDE5
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'a prevod na p.o. trojkombinaci zahrnujici selexipac
‘nujici prostacyklin i.v. v cilové davce + ERA +
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atment P<0.001
-L——u
i
| 1
96 120

Early terminators

18 9 Patients at least 6
months on treatment

Table 6 Multivariate Predictors of Survival

Hazard ratio for
Prognostic factor death (95% CI) p-value

Patient-related factors (based
on available data for
811 patients)

Age, T 10y 1.01 (0.89-1.15) NS
BMI, 1 10 kg/m* 0.52 (0.38-0.72) <0.001
Albumin, 7 0.5 g/dl 0.70 (0.58-0.83) <0.001
Sodium, T 5 mmol/liter 0.90 (0.70-1.15) NS
Total bilirubin, 7 0.1 mg/dl 1.02 (1.00-1.03) 0.033
Creatinine, T 0.5 mg/dl 1.73 (1.31-2.28) <<0.001
On-treatment factors at

Week 12
Treprostinil dose®

T 10-ng/kg/min

increments 0.64 (0.45-0.89) 0.009
6MWD"®

T 20-m increments 0.86 (0.78-0.95) 0.004
PVRI*

| 10 mm Hg/liter/min/
e N 72 (0 4L4A-1 ?1Y NS
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Department of Pathology, University of Liverpool

eX (2-amino-3-phenyl-2-oxazoline) is an appetite-suppressing drug which was availat
and from November 1965 to October 1968. In 1967 a sudden 20-fold increase i
¢ of primary pulmonary hypertension was observed in a Swiss medical clinic. Ii
that a considerable number of these patients had taken aminorex to reduce weig]
increase in the incidence of primary pulmonary hypertension was encountered in
n Switzerland, and also in Austria and Germany, where aminorex was available
d incidence of the disease has not been reported in countries where this drug wa
e. A decline in the incidence of primary pulmonary hypertension has occurred in Sw
ce the withdrawal of aminorex. We have administered a high oral dose of aminor
up to 43 weeks and to dogs for 20 weeks. A detailed quantitative pathological exai
the heart and pulmonary vasculature in these animals has failed to reveal any eviden
1sive pulmonary vascular disease. Although there is statistical evidence linking ami
Imonary hypertension, there is no proof that aminorex causes hypertensive pulm
- disease in man. It is nevertheless important to enquire into the diet and history of
n in any patient with unexplained pulmonary hypertension.
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Etiological classification

The clinician identifies abnormally high |
by a combination of bedside and catheterization
to diagnose a particular cause {puﬁmnm'y hy
Most conditions known to cause chifoiic coi
belong to this category. It includes chronic pu
or pulmonary veno-occlusive disease if identifie
due to heart diseases such as left-to-right shun
ar¢ excluded by definition from causes of co
also important in this categorv. In other cas

able to identily the etiology (pulmonary hype
traditionally known as “ primary puimonary

assigned to this category only when all possib
excluded. In some cases the etiological agent m
hypertension of doubtful cause).

Morphological classification

Various morphological changes are obser
upon the cause (see page 14). When the cause
histopathological patterns may be identified:

(a) pulmonary vascular disease character
hbrosis, necrotizing arteritis, and plexiform le



RY F. URETSKY, M.D., LINDA M. CLAYTON, PHARM.D., MARIA M. JOBSIS,
MER D. BLACKBURN, JR., B.A., DENISE SHORTINO, M.S., JAMES W. CrROW,
FOR THE PRIMARY PULMONARY HYPERTENSION STUDY GROUP*
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inn performed first human cardiac catheterisation
lleagues described primary PH

smann and Richards awarded Nobel Prize in Medicine
rds histological classification of the severity of PH

H due to the use of an anorexigen drug (aminorex)
of PH at WHO meeting in Geneva, Switzerland

f use of i.v. prostacyclin in primary PH by
am/Wallwork

N

2001 - FDA approved bosentan, endothell

st FDA-approved drug

yosium on PH in Evian, France
1S can cause heritable PAH

o

2002/2004 - FDA approved treprostinil, s.c
2004 - FDA approved iloprost, inhaled pro
2005 - FDA approved sildenafil, PDES inh
2007 — FDA approved ambrisentan, endot
2009 —- FDA approved tadalafil, PDES5 inhil
2013 - FDA approved macitentan, endoths
2013 - FDA approved riociguat, stimulator
2016 — FDA approved selexipag, agonist c
2017 — FDA approved implantable pump ft
\ 2018 —6th World Symposium on PH in Nic

Ernst von Romberg

1891 - "pulmonary vascular sclerosis”
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1900

étus i (

Y Stephen Hales
d the pulmonary
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1733 — animal cardiac catheterisation

¥

|
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2020 |

New potential targe
Circulating hormone
Epigenetic alteratior
Growth factors
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therapy, 551 dual combination therapy, 76 triple cpm

sk

n=2077

pathic/heritable/anorex.-induced PAH
2006 - 2018

Calcium channel
blockers, n=163

n=1611
ion of PAH targeted-therapy

No trealment, n=303

n=551 (33%)
Dual combination therapy

=76 {5%)
Triple combination therapy

L

l

ERA + PDES-i, n= 505
ERA + IV PGI,, n=34
ERA + SC PG, , n=2

ERA + PDES-i
+ |V epoprostenol, n=68

EoOA o DNIREES

Patients, ot risk (n)

Dverall survival

B5% confidencainterynl

1641




H or PAH-CTD . :
Patient without

cardiopulmonary comorbidities®

|

ctivity testing negative

v
Regular follow-up assessment
Table |
hout ( )
t
se
. Ri
)
Patient with Cow Inte
cardiopulmonary comorbidities® |
All risk categories
s Continue initial therapy Add PRA
(Class 1) (Class lla)

Determinants of prognosis Low risk Intermed
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's,187 patients diagnosed between 1981 and 1¢
emale 1:1.7, FU through 1988 (106 died)
ptoms: dyspnea (60 %), fatigue (19 %), syncop

MEDICAL AN]

Forty-five per
rent cigarette sI
petite suppressa
male patients h:
There were 2.3
try. None of th
cally from thos

R s Ty "wr T ¥ " R

were 12 cases (
(disease affecti
and 5 in womel




2,90/ US adult patients with PAH trom March 2
loms were experienced for >2 years before PAF

acteristics

>2y

7) (n=1526) P Value® Characteristic

Comorbid conditions

:8) 160 (30.4) <.001 at diagnosis of PAH
1) 109 (20.7) 049 History of obstructive
0) 118(22.4) 046 a;imays diseaseb
0) 93 (17.7) ‘-003 History of thromboembolic I
2) 46 (8.7) Reference " .
6) 105 (20.0 53 Sleep apnea
) 5 (20.0) ' Obesity
4) 421 (80.0)

(BMT =30 ko/m2)



2y conducted in five European countries (EUS),
572 patients

1S to diagnosis

Japan % -
80% A
n=305 n=153 n="72 0% —
7.8 15.3 5.1 L2 60% -
(0.2,120.0) (0.5, 120.0) (0.2, 60.0) 2
S 50% -
n=317 n=154 n="74 o
7.8 8.6 5.5 S 40% - _
(0.2, 155.9) (0.2, 60.0) (0.2, 72.0) S 28.2
2 B0% -
n=290 n=152 n=70 20% -
15.1 24.0 9.9
10% -
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riinig, MD,? Pavel Jansa, MD, PuD,” Fenling Fan, MD, PuD,“ Jakob A. Hauser, MD, PuD,“
annaux, MSc,” Adele Morganti, MSc,” Hany Rofael, MD, PuD,? Kelly M. Chin, MD, MSCS”

monotherapy, single-tablet M/T FDC (n=108), macite

/T FDC vs Macitentan
f Geometric Means (95% CL): '
(0.61-0.82); P < 0.0001 0.72 (0.64-0.
/T FDC_ M Macitentan M/T FDC T
(n=70) (n = 35) (n = 86)
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1ge at Week 16
ym Baseline,
atric Means)




wk12 —-wk48**

* PH related deteric
high-risk status or

OR

* additional medica
change of initial P
medication due tc
unsatisfactory effi

OR

At wk48 no low-risk .

achieved

Double oral 48 weeks trial duration

(ERA+PDE-5i)

<,

Primary EP: achievement of low-risk status
at anytime within wk24-wk48 ->

EoT as therapy responders

©

Triple
(ERA+PDE-5i. 48 weeks trial duration -> EoT as thera
+ sc/iv TRE¥) responders

A\
sit 2 3 4 (516 7 8 9

eek 4 8 12 24/ 30 36 42 48

" \./

Follow-up study NIS
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ead superiority study in PAH

g Run-in Double blind treatment Treatment exts

lays 28 days Estimated up to 4 years 2 years

Uptitration
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Uptitration



Dysfunctional pulmonary endothelium

« Imbalance between locally produced
vasodilators and vasoconstrictors

« Excessive secretion of different factors
influencing cell survival and growth

- Proinflammatory phenotype

- Changes in metabolic processes

« Acquisition of mesenchymal properties

« Decrease in tube formation

Vasoconstriction:
Ll NO

1 Prostacyclin

T ET-1

Pulmonary vascular
remodelling

Dysfunctional vascular smooth muscle

» Sustained vasoconstriction

- Increased capacity to migrate, proliferate, and
survive

- Changes in metabolic processes

- Altered expression, function, and regulation of
ion channels

« Extracellular matrix remodelling

- Mobilisation and recruitment of progenitor cells

Deregulated TGF-f3
I BMPR-II

T SMURF1

| pSmad1/5/8

Growth mediators:
T FGF-2

T EGF

T PDGF

Persistent inflammation and immune

dysregulation

« Overabundance of various inflammatory
mediators, including of IL-1, IL-6, IL-8, IL-12,

Extracellular matri:
T MMPs, TIMPs

| Elafin

T PAI-1




14.9 %, 24 weeks, NYHAFC |1 49% + NYHAFC Il 5

=1}
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0.8 - o C

0.6 -

0.4 -

Change in mPAP (mmHg)

0.2 -

PA compliance (mL-mmHg™Y

0.0 -
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Placebo Sotatercept Placebe Sotatercept
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othelin Nitric oxide Prostacyclin Activin/BMP
thway pathway pathway pathway

elin-1 o PGI2 Activin
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/ity testing negative

ut

)

Patient with

cardiopulmonary comorbidities®

All risk categories

v

Initial oral monotherapy
with PDES5i or ERA
(Class lla)

l

Regular follow-up assessment
and individualized therapy

Inicial r

Not high risk®

Combination ERA + PDE-5i

First follow-up risk r
And repe

Continue initial
therapy

¥

Add activin-signallin
inhibitor, oral or
inhaled PPA
Can consider switch
PDE-5i to sGCS
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7 discontinued treatment
—»| 6 adverse events
1 protocol deviation

v

od treatment

v

| in the

Least squares mean (95% Cl) change in
pulmonary vascular resistance (dyne-sfcm?®)

Least squares mean
difference (95% Cl)
p value

212 (-37-4t079-8)

~74-9 (-13¢
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BV5A/BV10A ratio
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Serelaxin/RXFP1 l
pid effects Non-rapid effects
| —
‘ Induction of VEGF
_ transcription
and Antagonism of the (that induces pro-ET
|2 vasoimél?tqlcfr aﬁtlons f and increases big-ET)
0 -1, An : : .
eNOS and nNOS (that induces MMP
‘ transcription convert big-ET to E
in turn, activates eN
Generation of prostacyclin
(via COX2 activation)
A 5 B B
Y

Predominance of
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(inhaled PDESI in PH-IPF)

11b (inhaled PDGFR, CSF1R, c-KIT inhil
1 (inhaled imatinib in PH-ILD)

yortable inhaled NO in PH-ILD)

A-PH COPD (inhaled sGC stimulator in
uat (inhaled sGC activator in PH-ILD)
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1l PA fibrotic
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Microvasculopathy
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A [eft A1, A8, A9, A10a, b, C
A right A5, A8, A4, left AGa, b, A4, A5, A2
A right A10, A4, A5, A8, A9, A6, A, A2




| date: 2028

[icenter, prospective, randomized, controlled, op
| who are eligible for both PEA and BPA (randon

inary team konference, central adjudication con

leted within 6 months from randomization.
at 4 months and 12 months after PEA or last BF



| terapeutické moznosti PAH vyvin
ripravku, 3 signalni cesty) zlepsuji
Ini je ovlivheni prave komory

evylecitelne onemocneni
nive ovlivauje pozdni diagnoza a |

Zy:
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licnich zil, trikuspidalni regurgitace 3-4+,

39 / 3.83

kapilarni PH — PAH asociovana s vrozenou
| vadou s vyznamnym levo-pravym zkratem

‘A pomalé drahy 11/2020



10tenstvi

ry

nstvi a ponechani stavajici lecby

nstvi a upravu lécby



enstvi pokracovat

ris a zahajena lecba subkutannim treprostini
davky 22 ng/kg/min ve 33. tydnu gravidity.

cba preventivni davkou LMWH
yly po celou dobu gravidity v norme nebo jen lel

'den gravidity): dobra fce. LK, dilatace PK, kter
stacionarni), odhad. PASP 64 mmHgq, trikuspidé



nni porod prirozenou cestou

any porod cisarskym rezem



bgie VFN

1esteziologem naplanovan porod cisarskym fre
iné 22.11.2021 v 37. tydnu gravidity.



(g/min a do leCby navracen Volibris

uhodobe v nizkém riziku pri rizikove stratifikaci,
P.

ila druhe tehotenstvi, ve kterém si prala pokracovat

stupne navysovana davka subkutanniho treprostinilu,
ong/kg/min

ISnosti NYHA I, s normalnimi nebo jen lehce zvysenymi
zn. pravostranneho kardialniho selhavani



i IéCby, ktera byla eskalovana v prubéhu téh

skalace lecby
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tinilem v davce 85 ng/kg/min, ktera stejna jak

a ambulanci PH 8/2024-

om, B 2..5



CTEPH po BPA

CTEPH nove diagnostikovana v gravidite
PAH - vazoresponder

CTD-PAH

CHD-PAH

IPAH

PCH

i tehotenstvi:

Porod ziveho plodu sekci
Spontanni abort

Umely abort

'Ini mortalita:
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—50 %)
zistence az 0 40 %

sti, u zdravych
> se nemeni

lemuze pfizpusobit
> PVR, afterload
lhavani PK behem
po porodu

PVRI statement on pregnancy in PH Hemnes et al.

E2
DHEA
testosterone
progesterone
relaxin

4|

hypoxia

N

V¥ pulmonary

vasodilation |

>~

acidosis

/

pain/sympathetic
activation

thr




|&lohou, role pohlavnich hormonu
stav — vyssi riziko PE
dy nejvetsi volumexpanze

e a tlakovée zmeny (krevni ztraty vs. presun extravas
i utlacene VCI)

engerove syndromu — extrémni riziko, pokles syten
'eho zkratoveho proudeni -> progrese hypoxie, puln
10 selhani



4489 articles
identified
F
¢ N
l s | 831 duplicates
removed
~ " b
3685 citations
screened
i
e N

| —

b \_

3511 excluded after
title/abstract screen

/

147 full text articles
reviewed

e[ e

134 excluded

Less than 5 cases (54)
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Case collection Country Study type Women (n)
2001-2015 USA Retrospective 30
19972015 French Retrospective 20
2010-2014 China Retrospective ||
2008-2014 ROPAC Retrospective 39
2007-2013 China Retrospective 10
2006-2012 India Retrospective 30
1999-2009 USA Retrospective 18
— USA Retrospective 5
1982-2007 Japan Retrospective 42
19952010 UK Retrospective 7
2007-2010 US, Eu, Aus Prospective 26
— leraal Retrocspective 7
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iCS or % pregnancies in denominator
28+ 12 217 217
60.3% 94 156

ure on echocardiogram (mmHg) 76+ 19 | 54 | 54
26.3% 45 171
21.5% 46 214
63.6% 136 214
15.0 % 32 214

n)

ANcy 58.0% 79 136
37.9% 25 66
47.7% 92 193
49.0% 51 |04

24.0% 25 | 04
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ortality in PAH, n (%)

ty according to PAH etiologies
\H, n (%)

eart disease-associated PAH, n (%)
ated PAH, n (%)

- of death®

~or cardiogenic shock, n (%)

st or sudden cardiac death, n (%)
ypertension crisis, n (%)

a, n (%)

ifection/sepsis, n (%)

nbrane oxygenation, n (%)

g transplant, n (%)

fetal and neonatal outcomes
ortality, n (%)

2, n (%)

2th rate. n (%)

26 (12) '

9 (20)
15 (11)
2 (6)

12 (6)
> (2)
2 (1)
3 (1)
> (2)
6 (3)—4
| (0.5)—

8 (4)
6 (3)
24E 1
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PAH (n=30), PH-LHD
1), PH-lung disease
-1), CTEPH (n=7)

" pregnancies): |IPAH
), CHD-PAH, (n=2),
_TD-PAH (n=1)

9 pregnancies), all
PAH

PAH (n=12), PH-LHD

, group 2 PH (n=45),

3 PH (n=4), group 5

PH (n=9)

" pregnancies): IPAH

), CTD-PAH (n=1),

stosomiasis (n=1)

(17 pregnancies, 1

nini): IPAH (n=9),

'AH (n=2), CHD-PAH
(n=2)

(10 pregnancies):

\H, (n=7), IPAH/HPAH

Delivery by C-section In
22/41 (54%) cases

C-section in 4/7 (57.1%)
deliveries, vacuum-assisted
vaginal delivery in the
remaining cases
C-section in 2/7 (28.6%)
deliveries, 5 vaginal births
C-section in 38/70 (58%)
patients

All deliveries by C-section
(7/7)

All deliveries by C-section

(17/17)

5/10 (50%) deliveries by
C-section

8/49 (16%) post-partum qeaths

No peripartal maternal
mortality (0/6)

No peripartal maternal
mortality (0/6)

No peripartal maternal
mortality (0/70)

No peripartal maternal
mortality (0/5)
Maternal mortality 0/0 (0%),
one patient required ECMO

support and lung Tx

Maternal mortality 0/0 (0%)

5 al

M
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No
(18,



id) consultation at PH centre, clinical assessment by PAH physicians, transplant
pecialists, obstetricians, psychologists (if needed): shared decision-making

v v

ntinues, discontinuation of ERA,
itiation of parenteral prostacyclin
s only if clinically indicated

v

ancy continues, clinical assessment at PH centre every 6-12 weeks during first ar
nester, every 2-4 weeks during third trimester, focus on echocardiography, NT-pri
and fetal development, basic evaluation for lung transplantation

v

d delivery during the 36-38th gestational week, multidisciplinary team approact
rrably C-section under peridural anaesthesia, monitoring of vital signs, CVP, S,,o

) stand-by if needed ECMO sheaths msertecl befnre delivery in high-risk patients

e e e e o o g e ML e T ey i el g

If pregnancy termination is necessary, i
performed at the PH centre, if po:




oru hraji i napr. osobnost pacientky, rodinné zazem

) byt ponechano na pacientce a partnerovi

I by mely byt pouceny o nutnosti kontaktovat centru

covano, pacientka by mela byt intenzivneji sledovar
leCba PAH zejména parenteralnimi prostanoidy



